Introduction
might be economically unfeasible for most biodiesel plants, being their energy changes in pig slurry management, etc.). The first sample was used for batch tests, 90 while all samples were characterized and used as feedstock for the continuous AD (acetic, propionic, i-butyric, n-butyric, i-valeric, n-valeric, 123 i-caproic and n-caproic acids) were determined by gas chromatography (VARIAN 124 CO-300) with a flame ionisation detector (FID) and a capillary column de 30m x 0.32m x 0.25 µm). The carrier gas was helium (2 ml·min -1 ). Biogas of experimental time. Samples of gas from the headspace were taken periodically and 140 measured by gas chromatography. 
Reactor performance

226
The PP-ABP, PM and RG were chosen because of their complementary composition,
227
especially in relation to C/N ratio that showed wide range among the three substrates:
228
PM had the lowest C/N ratio (5.7-5.3) and RG had the highest value (587.5), being PP-
229
ABP in-between (14.1 -15.7). Therefore, co-digestion mixtures were used stepwise to also been suggested as optimal, particularly, in the anaerobic digestion of swine manure.
235
In an early study, Sievers and Brune (1978) revealed that the optimal C/N range for 236 swine manure digestion was 15-19 in terms of maximum methane production. period and the experimental yield (named as α), are shown in Table 2 . The evolution of , 1994; Hansen et al., 1998; Kayhanian, 1999) .
256
VFA were used in this work as indicator for impending reactor failure. Different quantities of 5% and 6% total VFA in this period (Figure 4b ).
268
The second step had two PM:PP-ABP mixtures with a C/N of 6.1 and 5.9 was divided 269 in two periods, P2 and P3. In the P2, the OLR was increased from 0. 
283
In period P3, the HRT was increased to 33 days to prevent a potential inhibition by was almost similar to P2 (Figure 4b) . Moreover, the decrement of valeric acid isoforms
295
(4-5% and ≤1 % total VFA in P2 and P3, respectively), which are usually related with 296 delayed or incomplete protein degradation (Bruni et al., 2013) , was shown along this 297 step. In this sense, this indicated that the system evolved to a more balance substrate 298 degradation.
299
In fact, the methane yield at the end of the second step (0.43 Nm concentration in periods P4 and P5 was lower than in the previous periods (Figure 3b ).
346
This alkalinity ratio is consistent with other works that reported buffer capacity changes 347 due to the accumulation of inorganic salts in the digester (Siles et al., 2009) .
348
Regarding synergism of tested tertiary mixtures, no effects were observed since α index 349 was 0.7 in both periods P4 and P5 (Table 2 ). This result was contrary to Fountoulakis et tomato residues with dairy manure and corn stover for biogas production.
486
List of tables animal by-products and recovered glycerine. 
587
HIGHLIGHTS
 A stepwise C/N ratio increase was proposed as optimization strategy.
 Animal by-products binary blends led to synergic effect on methane production yield.
 A ternary co-digestion mixture with glycerin as a carbon source was proposed.
 Glycerin was a profitable co-substrate if enough buffer capacity was kept. 
